We show that compounds in a family that possess time-reversal symmetry and share a non-centrosymmetric cubic structure with the space group F-43m (No. 
Weyl semimetals (WSMs), in which the quasi-particles are described by massless chiral fermions [1] , are the subject of intense recent studies. By breaking either time-reversal or spatial-inversion symmetry, Weyl fermions are realized in semi-metallic systems when two linearly dispersing bands cross near the Fermi level [2] [3] [4] [5] [6] [7] [8] [9] . Similar to topological insulators (TIs) [10] [11] [12] or topological crystalline insulators (TCIs) [13] in which the helical surface states are protected by time-reversal or crystal symmetry, the Weyl nodes with specific chirality (left-or right-handed) are protected by the interplay of symmetry and electronic band topology [14] . The Weyl nodes always appear in pairs of opposite chirality due to the "no-go theorem" [15, 16] , and the nodes may be viewed as "magnetic monopoles" or singular points of the Berry curvature in momentum space [2, 3, 14, 17] . The topology of WSMs is characterized by a Chern number C = ±1 that is related to the chirality or source (sink) of the Berry curvature [5] . As a consequence, an important hallmark of WSMs is the existence of topologically protected Fermi arcs and surface states [2] .
These arcs and states terminate at projections of the bulk Weyl nodes having opposite chirality.
Several WSMs have been predicted theoretically and a few observed experimentally [18] [19] [20] [21] [22] [23] [24] The compound InSTl shown in Fig. 1(a) crystalizes in a face-centered-cubic (FCC) lattice with lattice constant a, which is 7.228 Å according to our calculation. The crystal structure consists of interpenetrating In, S, and Tl sublattices, where nearest neighbor sublattices are shifted by a structural vector ( 4, 4, 4) a a a . The In and Tl sublattices form a rocksalt structure, while S and Tl sublattices form a zinc-blende structure. The crystal lacks mirror planes parallel to x, y and z planes and thus, it lacks spatial-inversion symmetry. The FCC BZ and the corresponding (001) surface BZ are shown in Fig. 1 We perform first-principles calculations based on density functional theory (DFT) [25, 26] as implemented in the Vienna Ab initio Simulation Package [27, 28] within the Perdew-Burke-Ernzerhof (PBE) exchange-correlation functional [29, 30] . The core-valence interactions are treated by the projector augmented wave method [31] [32] [33] with a cutoff energy of 600 eV. To check whether there are Weyl nodes or not, the dense k-mesh with a 23×23×23 Monkhorst-Pack [34] grid has been employed in self-consistent calculations and band structure calculations throughout the entire BZ.
The topological features are further verified using the Heyd-Scuseria-Ernzerhof (HSE)
functional [35] . The HSE functional is generally regarded as being more accurate but we find that very similar results are obtained (see Fig. S3 of SI). Thus, in the following, to save computational time, all results use the PBE functional, as they should provide adequate degree of accuracy. Surface band structures and Fermi arcs are obtained using the Green's function method [36] based on a tight binding (TB)
Hamiltonian using the maximally localized Wannier functions (MLWFs) [37, 38] that are projected from bulk Bloch wave functions. This approach is generally used because it has been shown to provide adequate accuracy and saves computational time in obtaining surface electronic properties of semi-infinite crystals [5, 6] . 
, and those with chirality C=-1 are We also present energy dispersions E( , ) , which is nearly 23.1% of the reciprocal lattice constant (respectively over two times and four times longer than that found in TaAs [5, 6] and chalcopyrites materials [9] ).
Other compounds, such as SeGa2, KPTl2, and KInAsTl in this family are also Fig. S2 of SI). [36] based on the TB Hamiltonian obtained from MLWFs [37, 38] . This is a generally used approach with required accuracy to obtain surface electronic properties of semi-infinite crystals [5, 6] 
The crystal structures and phonon dispersions
The compounds SeGa2, KPTl2, and KInAsTl belong to the chemical formulas AB2, ABC2, and ABCD, respectively. The structures of these three compounds are shown in 
The HSE band structures of InSTl compounds
We further use the Heyd-Scuseria-Ernzerhof (HSE) functional [4] . The fermi surface projected on the (001) surface is shown Fig. S5(c) . .The fermi surface projected on the (001) surface is shown Fig. S6(c) . and negative (blue) chirality, respectively.
